The synthesis of the bifunctional diacetylene (DA) ligand followed a combination of procedures described by Xu et al 1 and Kim et al. 1-bromo-6-(methoxymethoxy)hexane. Phosphorous pentoxide (40 g, 1.58 mol) was suspended in CH 2 Cl 2 (320 mL) and dimethoxymethane (500 mL) followed by dropwise addition of 6-bromo- 10-(methoxymethoxy)deca-1,3-diyne (2). To a stirred solution of 1 (8.630 g, 44.40 mmol) in THF (70 mL) methyllithium lithium bromide complex (29.6 mL, 44.40 mmol, 1.5 M in ether) was added under argon at -78 °C. The reaction was stirred for 3.5 hours at room temperature, then cooled to -78 °C. 1-bromo-6-(methoxymethoxy)hexane (10.0 g, 44.40 mmol) in HMPA (70 mL) was added dropwise. The reaction was stirred for 30 min at room temperature. The pH was adjusted to 7 with 3 N HCl at 0 °C. The layers were separated and the aqueous layer was extracted with hexane (3 x 150 mL). The organic layers were combined and evaporated. A slurry of potassium fluoride dihydrate (8.300 g, 88.8 mmol) in DMF (60 mL) was added stirred for 30 min at room temperature, then poured into 3 N HCl with stirring at 0 °C. Layers were separated and the aqueous layer was extracted with hexanes (3 x 150 mL). The organic layers were combined and washed with 3 N HCl, saturated NaHCO 3 and dried (Na 2 SO 4 ). The solvent was evaporated and the crude product was purified by column chromatography (silica, 20:1 Hex/EtOAc) to give a colorless oil (6.642 g, 77% yield). 
20-bromo-1-(methoxymethoxy)icosa-7,9-diyne (3).
To a stirred solution of 2 (5.980 g, 30.8 mmol) in THF (70 mL) n-butyl lithium (20.2 mL, 32.3 mmol, 1.6 M in hexane) was added under argon at 0 °C. The reaction was stirred for 3.5 hours at room temperature, 1,10-dibromodecane (46.243 g, 0.154 mol, 5 eq) was added as a solid followed by the addition of HMPA (40 mL) was added dropwise. The reaction was stirred for 30 min at 0 °C. Water (100 mL) was added and the organic layer was separated. The aqueous layer was extracted with petroleum ether (3 x 150 mL). The organic layers were combined and washed with water (2 x 100 mL) and brine (2 x 100 mL) and dried (Na 2 SO 4 ). The solvent was evaporated and the crude product was purified by column chromatography (silica, 10:1 Hex/Ether) to give 3 as a light yellow oil (3.691 g, 29% yield). 20-bromoicosa-7,9-diyn-1-ol (4). Intermediate 3 (3.048 g, 7.37 mmol) was dissolved in a 1:1 mixture of THF/MeOH (100 mL). Concentrated HCl (18 mL) was added and the reaction was stirred for 24 hours at room temperature. The organic volatiles were concentrated to 20 mL. Water (150 mL) was added and the water layer was extracted with chloroform (3 x 100 mL). The organic layer was washed with saturated NaHCO 3 (3 x 50 mL) and brine (3 x 50 mL), and dried (MgSO 4 ). The solvent was evaporated and the crude product purified by column chromatography (silica, 6:1 Hex/EtOAc) to give 2.450 g of a clear colorless liquid in a 90% yield. 20-bromoicosa-7,9-diynoic acid (5). Compound 4 (2.450 g, 6.63 mmol) was dissolved in DMF (45 mL). Pyridinium dichromate (19.90 g, 53.04 mmol) was added at rt and the reaction was stirred for 24 hrs covered with aluminum foil. The reaction was poured into water (250 mL) and acidified with 3N HCl. The organic layer was kept and the aqueous layer was extracted with Ether (2 x 50 mL), Ethyl Acetate (2 x 100 mL). The combined organic layers were concentrated down to a dark slurry. This slurry was purified by column chromatography (silica, 500:100:5 Hexane/Ethyl Acetate/Formic Acid) to yield 1.429 g of 5 as a white powder in a 56% yield. 20-mercaptoicosa-7,9-diynoic acid (6). NaSH⋅2H 2 O (1.25 g, 22.26 mmol) was added to a solution of 5 (1.429 g, 3.71 mmol) in absolute ethanol (100 mL) and the solution was sonicated for 8 hours at 50-55°C. The resulting solution was diluted with CH 2 Cl 2 (150 mL) and washed with acidified water (14 drops 3N HCl in 35 mL H 2 O). The organic layer was kept and then washed with water (35 mL x2). The organic layer was dried with Na 2 SO 4 . The solvent was rotovaped to yield the crude product, which was then dissolved in hot methanol (35 mL) and allowed to cool to form crystals. These crystals were collected via filtration to give 980 mg of pure 6 as a yellowish solid in a 78% yield. 
Supporting Results and Discussion

PL intensity of QD-DA as a function of exposure to UV and visible light.
Figure S1(a) shows the change in photoluminescence (PL) intensity of the QD-DA as a function of exposure time to UV light. There was a slight increase in the PL intensity within the first 30 mins of exposure, followed by a steady decrease until the PL was completely quenched at about 130-150 mins of exposure. These timescales are consistent with the FT-IR transmittance data that showed partial crosslinking followed by ligand rearrangement and dissociation. The PL data suggests that radicals which induce crosslinking leads to higher PL intensities but that the ligand dissociation process after 20-30 mins results in PL quenching. We further observed that if we repeatedly measured the PL spectra of these partially-crosslinked (i.e. UV-exposed) samples upon exposure to visible light, there was a marked further increase in PL intensity. We plot this result in figure S1(b) in which each set of colored, connected symbols represents a sample that was taken, at a given time, from the stock solution that was being exposed to UV light, and then measured repeatedly while being exposed to visible light (530 nm). The x-axis offset between connected, colored symbols of a given group represents the time delay between each subsequent measurement. It can be seen from this data that a combination of 20-40 mins of UV exposure, followed by 10-20 mins of visible light exposure resulted in QD-DA samples with the highest PL intensity. In fact, the PL intensity of QD-DA irradiated by 20 mins of UV light followed by 15 mins of visible (530 nm) light showed almost triple the PL intensity of uncrosslinked QD-DA. A study was recently published that observed that radical reactions on QD surfaces can improve their quantum yield. 3 In that study, the radical reactions were initiated by external initiators such as azobisisobutyronitrile (AIBN) rather than by UV-light or the QD themselves, as shown here. The authors interpreted their observation as radicals helping to anneal the QD surface to improve crystallinity, and proposed this approach in the context of a strategy towards producing brighter QDs. The results presented here suggest that radicals originating from the QD themselves can also be used toward this end. 
